Flow cytometric sorting of sperm: influence on fertilization and embryo/fetal development in the rabbit.
Viable, intact rabbit sperm, prepared, processed, and flow cytometrically sorted, were used in this study to determine the influence of flow sorting on fertilization and embryo development. In experiment I, flow-sorted or control (unstained and unsorted) sperm were surgically inseminated into the uterine horn of hormonally primed does (10 to 12 does per time point). At 42 hr postsurgical insemination, flushed embryos were assessed for development. Fetal development was determined at day 7, day 14, and day 21 post-surgical insemination. Embryos resulting from does surgically inseminated with control sperm at 42 hr post-insemination were observed to be at the early morula stage of development (> 16 cell), whereas embryos from does inseminated with flow sorted sperm were at the 8- to 16-cell stage. No difference was observed between treatments at day 7, 14, or 21, however, there was a significant decrease in fetus number per doe inseminated with flow-sorted sperm over time. In experiment II, mature oocytes were flushed from the oviducts of superovulated does and coincubated in vitro (IVF) with flow-sorted or control rabbit sperm. Oocytes observed at 6 hr post-coincubation exhibited swollen sperm heads in the cytoplasm, demonstrating that fertilization had occurred (2 PN + T). There was a higher percentage of fertilized oocytes by 8 hr post-coincubation for both control (31%) and flow-sorted sperm (31%) when used for IVF. By 10 and 12 hr post-coincubation, little difference was observed in the number of fertilized oocytes between sperm treatments (52% and 66% for control vs. 57 and 54% for flow-sorted, respectively). These studies demonstrate that flow-sorted sperm are capable of fertilizing mature oocytes under in vitro conditions. In addition they show that flow sorting may not negatively influence fertilization events, but likely interferes during early embryonic and fetal development.